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AbstractofJP 2003124846 (A) 
PROBLEM TO BE SOLVED: To make a reoepfon 
device small-sized by making tlie device scale 
smaller than that of the conventional reception 

device. SOLUTION: A selection part 101 selects a 
specific time slots out of a plurality of time slots 
including a signal addressed to itself, a delay profile 
generation part 1 02 generates an individual delay 
profile for the specific time slot selected by the 
selection part 101 by performing conflation 
operation, a delay profile update part 103 uses the 
individual delay profile generated by tfie delay 
profile generation part 1 02 to update a common 
delay profile used in common to demodulate the 
plurality of time slots including the signal addressed 
to itself, and a path timing detection part 1 05 
detects path timing by using the common delay 
profile updated by the delay profile update part 103. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a receiving set and a receiving method. 
[0002] 

[Description of the Prior Art]For example, in the mobile communications using a TD-CDMA 
(Time Division-Code Division IVIultiple Access: time-sharing agreement division point-to- 
multipoint connection) system, as shown in drawing 8 . It is divided into the time slot of plurality 
(here 15 pieces) by one frame, and each mobile station, A signal is received using DPCH 
(Dedicated Physical Channel: individual physical channel) of one or more time slots (at the 
example of drawing 8 , it is two, time-slot #12 and time-slot #13) with each frame. 
[0003]As a DPCH signal is shown in drawing 8 , the mid Ambur portion (MA) is inserted 
between data parts (DATA). 

The known code called a mid Ambur code is stored in the mid Ambur portion. 

A mid Ambur code is used for the channel estimate to the signal of each addressing to a 

mobile station. 

[0004]A mid Ambur code is generated by the method shown in drawing 9 in a base station. In 
the length of a basic code, if the length of L chip and a mid Ambur code is considered as M 
chip and a delay width of window (gap width between mid Ambur codes) is W chip, l\/l=L+W-1 
will be materialized. Each mid Ambur shift made the mid Ambur code of M chip length taken 
out from the basic code for two pieces patrol. In the example of drawing 9 , the mid Ambur shift 
1 corresponds to mid Ambur code #1 , the mid Ambur shift 2 corresponds to mid Ambur code 
#2, and the mid Ambur shift 8 supports mid Ambur code #8 like the following. 
[0005]Here, when using a mid Ambur code common to all the spread codes, the mid Ambur 
code corresponding to the number of the spread codes which carry out multiplex is 
transmitted. For example, when multiplex [ of the four spread codes ] is carried out to a time 
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slot, mid Ambur code #4 of the mid Ambur shift 4 is inserted in the signal addressed to a total 
displacement office, and it transmits to it. On the other hand, when using the mid Ambur code 
according to each spread code individual, the mid Ambur code corresponding to the spread 
code which each mobile station uses is inserted in the signal of each addressing to a mobile 
station, and it transmits. These are the methods indicated to 3GPP TS25.221 V4.0.0. 
[0006]Subsequently, the conventional receiving set is explained using Drawings. Drawing 10 is 
a block diagram showing the composition of the conventional receiving set. By the following 
explanation, this receiving set explains as what is carried in a mobile station. 
[0007]The delay profile generation part 1 1 performs correlation operation to the mid Ambur 
portion of a time slot, and generates the delay profile (individual delay profile) according to 
each time-slot individual (delay profile generation processing). This delay profile generation 
processing is individually performed to all the time slots to which DPCH is assigned, 
respectively. The correlation value of the mid Ambur portion of an input signal and a mid 
Ambur code is computed (mid Ambur correlative processing), and, specifically, a delay profile 
is generated. For example, to perform the below-mentioned JD (Joint Detection: joint 
detection) as a demodulation method, the delay profile for the total displacement office by 
which multiplex is carried out to the time slot not only including self but including other mobile 
stations is required. Each mobile station computes a correlation value about all the delay 
widths of window for all the mid Ambur shifts, in order not to know whether multiplex [ of the 
signal for what mobile station ] is carried out to the time slot (the multiplex one of what code 
are carried out?), and to discern it. The mid Ambur code of each mobile station had carried out 
the cyclic shift of the basic code as mentioned above (refer to drawing 9 ). Therefore, 
correlation operation of a WxKd time is performed, making a mid Ambur code patrol. W is a 
delay width of window as mentioned above, and Kd is the maximum shift count of a mid Ambur 
code. 

[0008]The delay profile updating section 12 updates the individual delay profile remembered 
by the delay profile storage parts store 13-1 - 13-N (update process). This update process is 
individually performed about all the time slots to which DPCH is assigned, respectively. That is, 
it is individually carried out to each of an individual delay profile which was generated by delay 
profile generation processing. For example, when DPCH is assigned to two time slots, time- 
slot #12 and time-slot #13, as mentioned above, Individual delay profile #of time-slot #12 12 is 
memorized by the delay profile storage parts store 13-1, and individual delay profile #of time- 
slot#13 13 is memorized by the delay profile storage parts store 13-2. And an update process 
is individually performed to individual delay profile #13 remembered to be individual delay 
profile #12 memorized by the delay profile storage parts store 13-1 by the delay profile storage 
parts store 13-2, respectively. The update indication part 14 is for the individual delay profile 
who becomes an update object to direct the delay profile storage parts store memorized to the 
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delay profile updating section 12. In order to remove the influence of a noise as an update 
process, the following formulas are used, for example and the electric power average of the 
individual delay profile obtained by delay profile generation processing is carried out with the 
past thing. In this case, the delay profile storage parts store 13-1 - 13-N remember the 
individual delay profile equalized according to the time-slot individual to which DPCH is 
assigned. 



P 

now] (n): to a present frame - the individual delay profile alpha:equalization damping time constant in a present 
frame [0009]The path timing primary detecting element 1 5 detects path timing using the individual delay profile 
remembered by the delay profile storage parts store 13-1 - 13-N (path timing detection processing). Specifically, a 
threshold decision etc. exfract an effective path to the individual delay profile of the electric power dimension 
memorized by the delay profile storage parts store 13-1 - 1 3-N. And the time delay of the exfracted path is 
detected as timing (path timing) of the path which exists really. At this time, the demodulation accuracy in JD 
mentioned later can be raised by making the correlation value of paths other than the extracted path into zero (0). 
This path timing detection processing is performed to all the individual delay profiles remembered by the delay 
profile storage parts store 13-1 - 13-N. 

[0010]The path timing storage parts store 16 memorizes the path timing detected by path timing detection 
processing until correlation operation is performed in a next frame according to the path timing to the time slot 
(slot for a recovery) used as the candidate for a recovery by the MA correlation part 17. Thereby, it becomes 
possible at the time of the slot reception for a recovery of a present frame to get over by a previous frame using 
the obtained path timing. The path timing according to each time-slot individual to which DPCH is assigned is 
memorized by the path timing storage parts store 16. 

[0011]According to the path timing memorized by the path timing storage parts store 16, the MA correlation part 
17, The correlation value of the mid Ambur portion of the input signal of the slot for a recovery and mid Ambur 
code in a present frame is computed (mid Ambur correlative processing), and the momentary delay profile in a 
present frame is generated. Under the present circumstances, a coireiation value is computed about all the delay 
widths of window for all the mid Ambur shifts. 

[0012]The shift judgment part 18 judges the mid Ambur shift currently used by the slot for a recovery using the 
delay profile for all the mid Ambur shifts obtained by the MA con-elation part 17 (mid Ambur shift decision 
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processing). The concrete judgment methods differ by the case where a mid Ambur code common to all the 
spread codes is used, and the case where the mid Ambur code according to each spread code individual is used. 
[0013]First, when a mid Ambur code common to all the spread codes is used, only one mid Ambur code 
corresponding to the multiplexed number of the spread code in a mid Ambur shift is transmitted from a base 
station as mentioned above. Then, the peak power which appeared in the delay profile in each mid Ambur shift is 
measured, and the mid Ambur shift in which the maximum peak power appeared is judged to be the mid Ambur 
shift corresponding to the mid Ambur code to which it was transmitted from the base station. 
[0014]On the other hand, when the mid Ambur code according to each spread code individual is used, the mid 
Ambur code of the mid Ambur shift corresponding to each spread code is transmitted from a base station as 
mentioned above. Then, a peak power chooses the greatest path from the delay profiles in all the mid Ambur 
shifts, and a threshold value is established below on the basis of the maximum peak electric power. And the mid 
Ambur shift which has a path with which a peak power becomes beyond this threshold value is judged to be the 
mid Ambur shift corresponding to the mid Ambur code to which it was transmitted from the base station. 
[0015]The spread code judgment part 19 judges the spread code which has diffused the data part (spread code 
decision processing). The concrete judgment method changes with how a mid Ambur code is used for spread 
code decision processing as well as mid Ambur shift decision processing. 

[001 6] First, since the number of spread codes and mid Ambur shift by which multiplex is carried out to the data 
part correspond when a mid Ambur code common to all the spread codes is used, when mid Ambur shift decision 
processing is completed, the spread code K [ several ] by which multiplex is carried out is known. In spread code 
decision processing, it judges further which spread code is used on it. After specifically performing back-diffusion 
of gas and RAKE synthesis to a data part using the spread code of the complete range which may be used, the 
signal power after RAKE synthesis is measured between spread codes, and top K spread codes are judged to be 
the spread code by which multiplex is actually carried out. In this case, since the data part of an input signal is 
needed, the input signal delayed by the delay part 20 to the timing to which spread code decision processing is 
performed is inputted into the spread code judgment part 1 9. 

[0017]On the other hand, when the mid Ambur code according to each spread code individual is used, Since each 
mid Ambur shift supports each spread code by which multiplex is carried out to the data part. The spread code 
corresponding to the mid Ambur shift judged by mid Ambur shift decision processing is chosen from the spread 
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codes of the complete range which may be used, and the selected spread code is judged to be the spread code 
by which multiplex is actually carried out. 

[001 8]The delay profile corresponding to the mid Ambur shift the JD section 21 was judged by the shift judgment 
part 1 8 to be, JD operation is perfonmed using the spread code judged by the spread code judgment part 19, and 
the input signal delayed by the delay part 20 to the processing timing in the JD section 21, and a demodulation 
symbol is acquired. The delay profile (namely, channel estimate) of I into which JD was inputted from the shift 
judgment part 18, and Q dimension, A system mafrix (what collapsed the channel estimate and the spread code 
has been arranged regularly procession) is searched for from the spread code inputted from the spread code 
judgment part 19, and a sending signal is presumed by carrying out the multiplication of this to the data part of an 
input signal. Thereby, interference can be reduced. There are ZF (Zero Forcing), MMSE (Minimum Mean Square 
Error), etc. in the algorithm of JD. The details of the one method of JD recovery for example. It is indicated to 
"EFFICIENT MULTI-RATE MULTI-USER DETECTION FOR THE ASYNCHRONOUS WCDMA UPLINK", 
H.R.Karimi, VTC'99, pp.593-597. . 

[001 9] Next, an individual delay profile's updating method performed with the above-mentioned conventional 
receiving set is explained in more detail using the figures shown in drawing 1 1 . In drawing 1 1 , equalization with 
the past thing shall be performed as an update process. 

[0020]As mentioned above, when DPCH is assigned to two or more time slots, in the conventional receiving set, 
an update process is individually performed about all the time slots to which DPCH is assigned, respectively. That 
is, it is individually carried out to each of an individual delay profile which was generated by delay profile 
generation processing. For example, when DPCH is assigned to two time slots, time-slot #12 and time-slot #13, 
as mentioned above. As shown in drawing 11 , individual delay profile #of time-slot #12 12 and individual delay 
profile #of time-slot #13 13 are updated individually, respectively (equalization). And for example, when restoring 
to time-slot #12 of the frame n, it gets over using the path timing detected using individual delay profile #12 
updated by the frame (n-1) (equalization). Similarly, when restoring to time-slot #13 of the frame n, it gets over 
using the path timing detected using individual delay profile #13 updated by the frame (n-1) (equalization), thus, 
each time slot to which DPCH is assigned in the conventional receiving set - an individual delay profile 
individually (time-slot #1 2 and time-slot #1 3 respectively individually), [ update and (equalization) ] Path timing 
was detected using the individual delay profile updated according to the time-slot individual (equalization). 
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[0021] 

[Problem to be solved by the invention]By the way, to perform JD as a demodulation method, the delay profile for 
the total displacement office by which multiplex is carried out to the time slot not only including self but including 
other mobile stations is required as mentioned above. When restoring to two or more time slots of one frame (i.e., 
when the signal addressed to self is included in two or more time slots of one frame), a possibility that multiplex 
[ of the signal of addressing to a mobile station of others ] will be carried out to each time slot is high. Then, it has 
only N conventional receiving sets of the maximum by which the delay profile storage parts store 13 for 
remembering an individual delay profile may be assigned to DPCH in the number of time slots. Path timing was 
detected using the individual delay profile updated according to the time-slot individual. Thus, since it needed to 
have only N conventional receiving sets of the maximum by which the delay profile storage parts store 1 3 may be 
assigned to DPCH in the number of time slots, a device scale will become comparatively large. When it carries a 
receiving set in the mobile station used with a mobile communications system, in order to raise the convenience 
at the time of carrying a mobile station, it is required by making the device scale of a receiving set small to 
miniaturize a mobile station. 

[0022]This invention is made in view of this point, and is a thing. 

As compared with the purpose, a device scale is providing a receiving method which can make small a device 
scale of a small receiving set and a receiving set. 

[0023] 

[Means for solving problem] A receiving set of this invention is a receiving set which receives two or more time 
slots which include a signal addressed to self for every frame, A memory measure which remembers a common 
delay profile used in common when restoring to said two or more time slots, respectively, A selecting means 
which chooses a specific time slot out of said two or more time slots, A creating means which performs correlation 
operation to a specific time slot with said selected selecting means, and generates an individual delay profile 
according to time-slot individual, Composition possessing an update means which updates a common delay 
profile remembered by said memory measure using an individual delay profile generated by said creating means, 
and a detection means to detect path timing using a common delay profile updated by said update means is 
taken. 

[0024]According to this composition, an individual delay profile according to time-slot individual is updated for two 
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or more time slots of every including a signal addressed to self. It differs from the updated conventional receiving 
set which had detected path timing for every individual delay profile. When restoring to two or more of those time 
slots, respectively, a common delay profile used in common is updated using an individual delay profile, and since 
[ which carries out common delay profile use and detects path timing ] it was updated, a memory measure which 
remembers a delay profile can be managed with one. namely, several greatest time slots in which a signal 
addressed to self may be included - as compared with the conventional receiving set for which a memory 
measure for N pieces was required, the number of needed memory measures is reducible to 1/N by this invention. 
If it puts in another way, in this invention, a storage capacity required in order to remember a delay profile can be 
reduced to 1/N as compared with the conventional receiving set. Therefore, as compared with the conventional 
receiving set, a device scale can be made small, and a receiving set can be miniaturized. 
[0025]ln the above-mentioned composition, the receiving set of this invention takes the composition which 
updates the common delay profile remembered by said memory measure, when said update means equalizes the 
individual delay profile generated by said creating means and the common delay profile remembered by said 
memory measure. 

[0026]According to this composition, since a common delay profile is updated by equalization, a common delay 
profile's error produced under the influence of a noise, etc. can be made small, and a common delay profile's 
accuracy can be raised. Therefore, receiving performance can be raised. 

[0027]The receiving set of this invention tal<es the composition as which said selecting means chooses all the 
time slots from said two or more time slots in the above-mentioned composition. 

[0028]According to this composition, in the above-mentioned composition, since a common delay profile's update 

frequency can be made the highest, a common delay profile's accuracy can be raised most. 

[0029]ln the above-mentioned composition, the receiving set of this invention said selecting means, The 

composition which changes the time slot chosen for every frame so that any at least one of said two or more of 

the time slots may be chosen in order, and chooses any at least one time slot from said two or more time slots is 

taken. 

[0030]according to this composition, the operation amount concerning the generation and updating of a delay 
profile can be reduced to M for L minutes as compared with the conventional receiving set by considering it as M 
individuals fewer than two or more L pieces including the signal of addressing to self of the number of the time 
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slots chosen in the number of time slots. Therefore, while being able to cut down the power consumption of a 
receiving set, improvement in the speed of recovery processing can be attained. Since the time slot chosen for 
every frame is changed so that any at least one of two or more of the time slots may be chosen in order, all the 
path timing required for recovery processing is detectable like other composition. 

[0031 ]The receiving set of this invention takes the composition which chooses the time slot in which said selecting 
means includes the signal of addressing to a receiving set of others out of said two or more time slots in the 
above-mentioned composition. 

[0032]According to this composition, a time slot including only the signal addressed to self is not chosen, but since 
correlation operation to that time slot is not performed, it can reduce the operation amount concerning the 
generation and updating of a delay profile as compared with the conventional receiving set. Therefore, while 
being able to cut down the power consumption of a receiving set, improvement in the speed of recovery 
processing can be attained. Since the slot which includes the signal of addressing to a receiving set of others in 
addition to the signal addressed to self is chosen, all the path timing required for recovery processing is 
detectable like other composition. 

[0033]The measuring means in which the receiving set of this invention measures interference power for said two 
or more time slots of every in the above-mentioned composition. It provides in a pan and said selecting means 
takes the composition which the interference power measured by said measuring means chooses from said two 
or more time slots as a time slot including the signal of others' addressing to a receiving set of the time slot which 
is beyond a specified value. 

[0034]Since it distinguishes whether it is a slot which includes the signal of addressing to a receiving set of others 

with the size of interference power according to this composition, the time slot which includes the signal of 
addressing to a receiving set of others using the comparatively easy method of measurement of interference 
power can be chosen. 

[0035]ln the above-mentioned composition, the receiving set of this invention for said two or more time slots of 
every. The judging means which judges the number of the signals included in a time slot is provided further, Said 
selecting means takes the composition chosen from said two or more time slots as a time slot including the signal 
of others' addressing to a receiving set of a time slot with more numbers judged by said judging means than the 
number of the signals addressed to self. 
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[0036]Since it distinguishes wlietlier it is a slot wliicli includes the signal of addressing to a receiving set of others 
with the number of the signals included in a time slot according to this composition, a time slot including the signal 
of addressing to a receiving set of others can be chosen certainly. 

[0037]A mobile station of this invention takes composition possessing a receiving set of one of the above. 
[0038]According to this composition, a mobile station which has the same operation effect as the above can be 
provided. Especially, convenience at the time of carrying a mobile station can be raised by the miniaturization of a 
mobile station. 

[0039JA receiving method of this invention comprises: 

A selection step which is a receiving method which receives two or more time slots including a signal addressed 

to self, and chooses a specific time slot out of said two or more time slots for every frame. 

A generation step which performs correlation operation to a specific time slot selected by said selection step, and 

generates an individual delay profile according to time-slot individual. 

A renewal step which updates a common delay profile who uses an individual delay profile who generated by said 
generation step, and is used in common [ when a memory measure memorizes and it restores to said two or more 

time slots, respectively ]. 

A detecting step which detects path timing using a common delay profile who updated by said renewal step. 

[0040]According to this method, an individual delay profile according to time-slot individual is updated for two or 
more time slots of every including a signal addressed to self, It differs from the updated conventional receiving set 
which had detected path timing for every individual delay profile, When restoring to two or more of those time 
slots, respectively, a common delay profile used in common is updated using an individual delay profile, and since 
[ which carries out common delay profile use and detects path timing ] it was updated, a memory measure which 
remembers a delay profile can be managed with one. namely, several greatest time slots in which a signal 
addressed to self may be included - as compared with the conventional receiving set for which a memory 
measure for N pieces was required, the number of needed memory measures is reducible to 1/N by this invention. 
If it puts in another way, in this invention, a storage capacity required in order to remember a delay profile can be 
reduced to 1/N as compared with the fonmer. Therefore, as compared with the conventional receiving set, a 
device scale can be made small, and a receiving set can be miniaturized. 
[0041] 
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[Mode for carrying out the invention]The main point of tinis invention is acting as a delay profile who uses it for the 
detection of path timing which is needed for the recovery of a signal in common between each time slot, when 
receiving a signal using two or more time slots with each frame. 

[0042] Hereafter, an embodiment of the invention is described in detail with reference to Drawings. Each 
embodiment explains taking the case of the above-mentioned TD-CDMA system. The case where a mobile 
station receives a signal using DPCH of two or more time slots (it is two, time-slot #1 2 and time-slot #1 3, at the 
example of drawing 8 ) with each frame is explained. 

[0043]As a DPCH signal is shown in drawing 8 , the mid Ambur portion (MA) is inserted between data parts 
(DATA), and the l<nown code called a mid Ambur code is stored in the mid Ambur portion. A mid Ambur code is 
used for the channel estimate to the signal of each addressing to a mobile station. 

[0044]The mid Ambur code contained in a DPCH signal is generated by the method shown in drawing 9 in a base 
station. Each mid Ambur shift made the mid Ambur code of M chip length taken out from the basic code for two 
pieces patrol. Here, when using a mid Ambur code common to all the spread codes, the mid Ambur code 
corresponding to the number of the spread codes which carry out multiplex is transmitted. For example, when 
multiplex [ of the four spread codes ] is carried out to a time slot, mid Ambur code #4 of the mid Ambur shift 4 is 
inserted In the signal addressed to a total displacement office, and it transmits to it. On the other hand, when 
using the mid Ambur code according to each spread code individual, the mid Ambur code corresponding to the 
spread code which each mobile station uses is inserted in the signal of each addressing to a mobile station, and it 
transmits. These are the methods indicated to 3GPP TS25.221 V4.0.0. 

[0045]{Embodiment 1) Drawing 1 is a block diagram showing the composition of the receiving set concerning the 
embodiment of the invention 1 . By the following explanation, a receiving set explains as what is carried in a 
mobile station. Also in other embodiments, it is the same. 

[0046]Since the mobile station grasps beforehand the signal of addressing to self to which time slot is included 
using the information from a base station, etc., the selecting part 101 chooses a specific time slot according to the 
information out of two or more time slots in which the signal addressed to self is included. According to 
Embodiment 1 , the selecting part 101 chooses all the time slots in which the signal addressed to self is included. 
Therefore, in the example of drawing 8 , time-slot #12 and time-slot #13 are chosen in each frame. The selected 
time slot is inputted into the delay profile generation part 102 and the MA correlation part 107. 
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[0047]The delay profile generation part 102, Correlation operation is performed to each mid Ambur portion of 
time-slot #12 with the selected selecting part 101 , and time-slot #13, and the delay profile (individual delay profile) 
according to each time-slot individual is generated {delay profile generation processing). The correlation value of 
the mid Ambur portion of an input signal and a mid Ambur code is computed (mid Ambur correlative processing), 
and, specifically, a delay profile is generated. For example, to perform above JD as a demodulation method, the 
delay profile for the total displacement office by which multiplex is carried out to the time slot not only including 
self but including other mobile stations is required. Each mobile station computes a correlation value about all the 
delay widths of window for all the mid Ambur shifts, in order not to know whether multiplex [ of the signal for what 
mobile station ] is carried out to the time slot (the multiplex one of what code are carried out?), and to discern it. 
The mid Ambur code of each mobile station had carried out the cyclic shift of the basic code as mentioned above 
(refer to drawing 9 ). Therefore, correlation operation of a WxKd time is performed, making a mid Ambur code 
patrol. W is a delay width of window as mentioned above, and Kd is the maximum shift count of a mid Ambur 
code. Individual delay profile #of individual delay profile #12 and time-slot #13 of time-slot #12 13 generated is 
inputted into the delay profile updating section 103, respectively. 

[0048]The delay profile updating section 103 updates one delay profile remembered by the delay profile storage 
parts store 104 (update process). When restoring to time-slot #1 2 and time-slot #1 3, respectively, a delay profile 
(common delay profile) used in common is remembered by the delay profile storage parts store 104. That is, path 
timing which is needed for each recovery of time-slot #1 2 and time-slot #1 3 is detected by the path timing primary 
detecting element 105, using this common delay profile in common. And when DPCH is assigned to two time 
slots, time-slot #12 and time-slot #1 3, as mentioned above, for example. The delay profile updating section 103 
uses two individual delay profiles, individual delay profile #12 and individual delay profile #1 3, and updates this 
one common delay profile. The delay profile storage parts store 104 is specifically RAM (Random Access 
Memory) etc. 

[0049]As an update process, an electric power average is carried out, and an individual delay profile generated by 
the delay profile generation part 102 and a common delay profile remembered by the delay profile storage parts 
store 104 are made into a new common delay profile, and is remembered to the delay profile storage parts store 
104. Thus, by updating a common delay profile by equalization, a common delay profile's error produced under 
the influence of a noise, etc. can be made small, and a common delay profile's accuracy can be raised. Therefore, 
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receiving performance can be raised. 

[0050]The path timing primary detecting element 105 detects path timing using the common delay profile 
remembered by the delay profile storage parts store 104 (path timing detection processing). Specifically, a 
threshold decision etc. extract an effective path to the common delay profile of the electric power dimension 
memorized by the delay profile storage parts store 104. And the time delay of the extracted path is detected as 
timing {path timing) of the path which exists really. At this time, the demodulation accuracy in JD mentioned later 
can be raised by making the correlation value of paths other than the extracted path into zero (0). The detected 
path timing is memorized by the path timing storage parts store 106. 

[0051]The path timing storage parts store 106 memorizes the path timing detected by path timing detection 
processing until correlation operation is performed by the MA coirelation part 107 according to the path timing to 
the time slot {slot for a recovery) used as the candidate for a recovery. That is, the path timing used for the path 
timing storage parts store 106 common to the recovery of each time slot to which DPCH is assigned is 
memorized. The path timing storage parts store 106 is specifically RAM {Random Access Memory) etc. 
[0052] According to the path timing memorized by the path timing storage parts store 106, the MA correlation part 
1 07, The correlation value of the mid Ambur portion of the slot for a recovery (time-slot #1 2 or time-slot #1 3) and a 
mid Ambur code is computed (mid Ambur correlative processing), and a momentary delay profile is generated. 
Under the present circumstances, a correlation value Is computed about all the delay widths of window for all the 
mid Ambur shifts. The generated delay profile is inputted into the shift judgment part 108. 
[0053]The shift judgment part 1 08 judges the mid Ambur shift currently used by the slot for a recovery using the 
delay profile for all the mid Ambur shifts obtained by the MA correlation part 1 07 (mid Ambur shift decision 
processing). The judged mid Ambur shift is inputted into the spread code judgment part 109. The concrete 
judgment methods differ by the case where a mid Ambur code common to all the spread codes is used, and the 
case where the mid Ambur code according to each spread code individual is used. 
[0054]First, when a mid Ambur code common to all the spread codes is used, only one mid Ambur code 
corresponding to the multiplexed number of the spread code in a mid Ambur shift is transmitted from a base 
station as mentioned above. Then, the peak power which appeared in the delay profile in each mid Ambur shift is 
measured, and the mid Ambur shift in which the maximum peak power appeared is judged to be the mid Ambur 
shift corresponding to the mid Ambur code to which it was transmitted from the base station. 
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[0055]On the other hand, when a mid Ambur code according to each spread code individual is used, a mid Ambur 
code of a mid Ambur shift coiresponding to each spread code Is transmitted from a base station as mentioned 
above. Then, a peak power chooses the greatest path from delay profiles in all the mid Ambur shifts, and a 
threshold value is established below on the basis of the maximum peak electric power. And a mid Ambur shift 
which has a path with which a peak power becomes beyond this threshold value is judged to be the mid Ambur 
shift corresponding to a mid Ambur code to which it was transmitted from a base station. 
[0056]The spread code judgment part 109 judges a spread code which has diffused a data part (spread code 
decision processing). A judged spread code is inputted Into the JD section 1 1 1. A concrete judgment method 
changes with how a mid Ambur code Is used for this spread code decision processing as well as mid Ambur shift 
decision processing. 

[0057]First, since the number of spread codes and a mid Ambur shift by which multiplex is carried out to a data 
part correspond when a mid Ambur code common to all the spread codes is used, when mid Ambur shift decision 
processing is completed, the spread code K [ several ] by which multiplex is carried out is known. In spread code 
decision processing, it judges further which spread code is used on It. After specifically performing back-diffusion 
of gas and RAKE synthesis to a data part using a spread code of a complete range which may be used, signal 
power after RAKE synthesis Is measured between spread codes, and top K spread codes are judged to be the 
spread code by which multiplex Is actually carried out. In this case, since a data part of an Input signal is needed, 
an input signal delayed by the delay part 110 to timing to which spread code decision processing is performed is 
inputted Into the spread code judgment part 109. 

[0058]On the other hand, when the mid Ambur code according to each spread code individual is used. Since each 
mid Ambur shift supports each spread code by which multiplex is carried out to the data part. The spread code 
corresponding to the mid Ambur shift judged by mid Ambur shift decision processing is chosen from the spread 
codes of the complete range which may be used, and the selected spread code is judged to be the spread code 
by which multiplex is actually cairied out. 

[0059]The delay profile corresponding to the mid Ambur shift the JD section 1 1 1 was judged by the shift judgment 
part 108 to be, JD operation is performed using the spread code judged by the spread code judgment part 109, 
and the input signal delayed by the delay part 1 10 to the processing timing in the JD section 1 1 1 , and a 
demodulation symbol Is acquired. The delay profile {namely, channel estimate) of I into which JD was inputted 
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from the shift judgment part 108, and Q dimension, A system matrix {what collapsed the channel estimate and the 
spread code has been arranged regularly procession) is searched for from the spread code inputted from the 
spread code judgment part 109, and a sending signal is presumed by carrying out the multiplication of this to the 
data part of an input signal. Thereby, interference can be reduced. There are ZF (Zero Forcing), JVIMSE (IVlinimum 
Mean Square Error), etc. in the algorithm of JD. The details of the one method of JD recovery for example. It is 
Indicated to "EFFICIENT MULTI-RATE MULTI-USER DETECTION FOR THE ASYNCHRONOUS WCDMA 
UPLINK", H.R.Karimi, VTC'99, pp.593-597. . 

[0060] Next, a common delay profile's updating method performed with the receiving set concerning the 
embodiment of the invention 1 is explained In more detail using the figures shown in drawing 2 . The above- 
mentioned equalization shall be performed as an update process. Also in following embodiments, it is the same. 
[0061 ]As mentioned above, for example, when DPCH is assigned to two time slots, time-slot #12 and time-slot 
#13, In the receiving set concerning this embodiment, as shown in drawing 2 , a common delay profile is updated 
as required using individual delay profile #12 and individual delay profile #13. It is updated using all of individual 
delay profile #1 2 and individual delay profile #1 3 that are obtained with each frame.And when restoring to time- 
slot #13 of the frame n for example, Path timing is detected using the common delay profile who used even 
individual delay profile #12 obtained with the frame n, and was updated (equalization), and the detected bottom 
gets over using path timing. 

[0062]Thus, according to the receiving set concerning this embodiment, an individual delay profile is updated for 
two or more time slots of every including the signal addressed to self. It differs from the updated conventional 
receiving set which had detected path timing for every individual delay profile. Since [ which carries out common 
delay profile use and detects path timing ] the common delay profile used in common was updated using the 
individual delay profile and it was updated, when restoring to two or more of those time slots, respectively. The 
delay profile storage parts store which remembers a delay profile can be managed with one. namely, several 
greatest time slots in which the signal addressed to self may be included - in the receiving set which requires the 
delay profile storage parts store for N pieces for this embodiment as compared with the required conventional 
receiving set, the needed number of delay profile storage parts stores is reducible to 1/N. If it puts in another way, 
a storage capacity required in order to remember a delay profile can be reduced to 1/N as compared with the 
conventional receiving set. Therefore, as compared with the conventional receiving set, a device scale can be 
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made small, and a receiving set can be miniaturized. 

[0063]ln tlie receiving set concerning tiiis embodiment, since two or more time slots of all including the signal 
addressed to self are chosen, in the embodiments of the invention 1-4, a common delay profile's update 
frequency can be made the highest, and a common delay profile's accuracy can be raised most. 
[0064](Embodiment 2) In a point which changes and chooses a time slot chosen for every frame so that any at 
least one of two or more of the time slots including a signal addressed to self may be chosen in order, a receiving 
set concerning the embodiment of the invention 2 is different from Embodiment 1 . 

[0065]Since a receiving set concerning this embodiment has the same composition as a receiving set (drawing 1) 
concerning Embodiment 1 and only operations of the selecting part 101 differ, A selection method of a time slot 
and a common delay profile's updating method are explained using figures shown in a block diagram shown in 
drawing 1 , and drawing. 3 , and explanation of a portion which is common in Embodiment 1 is omitted. 
[0066] As mentioned above, for example, when DPCH is assigned to two time slots, time-slot #12 and time-slot 
#13, In a receiving set concerning this embodiment, as shown in drawing 3 , the selecting part 101 changes a time 
slot chosen for every time slot, and chooses one of time slots. That is, time-slot #12 is chosen with a frame {n-3), 
time-slot #13 is chosen with a frame {n-2), and time-slot #1 2 is chosen with a frame (n-1). Therefore, a common 
delay profile remembered by the delay profile storage parts store 104, In a frame (n-3), individual delay profile #12 
is used and individual delay profile #13 is used with a frame {n-2), and with a frame (n-1), individual delay profile 
#12 is used and it is updated, respectively (equalization). And when restoring to time-slot #13 of the frame n, path 
timing is detected using a common delay profile who used even individual delay profile #12 obtained with a frame 
(n-1), and was updated (equalization), and the detected bottom gets over using path timing. 
[0067] For example, when DPCH is assigned to three or more time slots by one frame, the selecting part 101 
changes the time slot chosen for every frame so that any at least one of the time slots of those may be chosen in 
order, it is considered as M individuals fewer than two or more L pieces including the signal of addressing to self 
of the number of the time slots chosen in the number of time slots. When DPCH is assigned to three time slots of 
time-slot #1 2 - #14, specifically. The time slot chosen is changed in order for every frame like time-slot #1 2 -> 
time-slot #1 3 -> time-slot #14 -> time-slot #12 -> time-slot #1 3 -, and one time slot Is chosen with each frame. 
Time-slot #12 and time-slot #1 3 -> time-slot #14 and time-slot #12 -> time-slot #1 3 and time-slot #14 -> time-slot 
#1 2 and time-slot #1 3 -, Thus, it may be made to choose two time slots in order for every frame. Time-slot #12 
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and time-slot #1 3 -> time-slot #1 3 and time-slot #14 -> time-slot #14 and time-slot #1 2 -> time-slot #1 2 and time- 
slot #1 3 -, Thus, with the frame of order, as the time slot chosen overlaps, it may choose. 
[0068]thus, while the effect of Embodiment 1 is acquired, in order to consider it as M individuals fewer than two or 
more L pieces including the signal of addressing to self of the number of the time slots chosen in the number of 
time slots according to the receiving set concerning this embodiment. The operation amount concerning the 
generation and updating of a delay profile can be reduced to M for L minutes as compared with the conventional 
receiving set. Therefore, while being able to cut down the power consumption of a receiving set, improvement in 
the speed of recovery processing can be attained. 

[0069]Since the time slot chosen for every frame Is changed so that any at least one of two or more of the time 
slots including the signal addressed to self may be chosen in order, all the path timing required for recovery 
processing is detectable like other embodiments. 

[0070](Embodiment 3) In the point which chooses a time slot including the signal of addressing to a mobile station 
of others based on interference power from two or more time slots including the signal addressed to self, the 
receiving set concerning the embodiment of the invention 3 is different from Embodiment 1 . 
[0071] Drawing 4 is a block diagram showing the composition of the receiving set concerning the embodiment of 
the invention 3, The receiving set shown in drawing 4 equips further the receiving set ( drawing 1 ) concerning 
Embodiment 1 with the interference power test section 201 , and is constituted. The same number is given to the 
same composition as the receiving set ( drawing 1 ) concerning Embodiment 1, and detailed explanation is omitted. 

[0072]The interference power test section 201 measures the interference power ISCP (Interference Signal Code 
Power) for two or more time slots of every including the signal addressed to self. Specifically, the interference 
power ISCP of the symbol to which it restored by the JD section 1 1 1 is measured. The measured interference 
power value is inputted into the selecting part 101. The selecting part 101 uses the character in which interference 
power becomes large, so that the number of the signals of addressing to a mobile station of being contained in a 
time slot {multiplex is carried out) etc. Increases, Interference power chooses as a time slot Including the signal of 
others' addressing to a mobile station of the time slot which is beyond a predetermined threshold value from two 
or more time slots including the signal addressed to self. When neither of the time slots becomes beyond a 
threshold value, it may be made for the interference power ISCP to choose the time slot which is the maximum. 
[0073]Next, the selection method of a time slot and a common delay profile's updating method which are 
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performed with the receiving set concerning this embodiment are explained in more detail using the figures shown 

in drawing 5 . 

[0074] As mentioned above, for example, when DPCH is assigned to two time slots, time-slot #1 2 and time-slot 
#13, In the receiving set concerning this embodiment, as shown in drawing 5 , the selecting part 101 determines 
the time slot chosen in a present frame based on the interference power ISCP measured in the previous frame. 
[0075]The time slot specifically chosen with a frame (n-2) based on the interference power ISCP measured with 
the frame (n-3) is determined, and the time slot chosen with a frame (n-l) based on the interference power ISCP 
measured with the frame (n-2) is determined. For example, when both the interference power of time-slot #12 and 
the interference power of time-slot #1 3 measured with the frame {n-3) become beyond a threshold value, in a 
frame (n-2), both time-slot #12 and time-slot #13 are chosen. Therefore, in a frame {n-2), the common delay 
profile remembered by the delay profile storage parts store 104 is updated twice using individual delay profile #12 
and individual delay profile #13. When similarly the interference power of time-slot #12 measured with the frame 
(n-2) becomes in less than a threshold value and the interference power of time-slot #1 3 becomes beyond a 
threshold value, only time-slot #1 3 is chosen in a frame (n-1 ). Therefore, in a frame (n-l ), the common delay 
profile remembered by the delay profile storage parts store 104 is updated once using individual delay profile #13. 
And when restoring to time-slot #13 of the frame n, path timing is detected using the common delay profile who 
used even individual delay profile #1 3 obtained with a frame (n-1), and was updated (equalization), and the 
detected bottom gets over using path timing. 

[0076]lt is because the interference power ISCP cannot be measured if after a recovery in the JD section 1 1 1 
does not determine a time slot chosen in a present frame based on the interference power ISCP measured in a 
previous frame. Therefore, as long as a certain method of measuring interference power is before a recovery, it 
may carry out as [ choose / based on interference power measured by a present frame / a time slot of a present 
frame ]. By doing in this way, accuracy of selection of a time slot increases and demodulation accuracy can be 
raised. 

[0077]Thus, since according to the receiving set concerning this embodiment a time slot including only a signal 
addressed to self is not chosen and correlation operation to the time slot is not performed, while an effect of 

Embodiment 1 is acquired. An operation amount concerning generation and updating of a delay profile can be 
reduced as compared with the conventional receiving set. Therefore, while being able to cut down power 
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consumption of a receiving set, improvement in tlie speed of recovery processing can be attained. 
[0078]Since a slot wliicli includes a signal of addressing to a mobile station of others in addition to a signal 
addressed to self is chosen, all the path timing required for recovery processing is detectable like other 

embodiments. 

[0079]Since it distinguishes whether it is a slot which includes the signal of addressing to a mobile station of 
others with the size of interference power, the time slot which includes the signal of addressing to a mobile station 
of others using the comparatively easy method of measurement of interference power can be chosen. 
[0080](Embodiment 4) In the point which chooses a time slot including the signal of addressing to a mobile station 
of others based on the number of the signals included in a time slot {the number of spread codes) from two or 
more time slots including the signal addressed to self, the receiving set concerning the embodiment of the 
invention 4 is different from Embodiment 1. 

[0081] Drawing 6 is a block diagram showing the composition of the receiving set concerning the embodiment of 
the invention 4. The receiving set shown in drawing 6 equips further the receiving set ( drawing 1 ) concerning 
Embodiment 1 with the signal number judgment part 301, and is constituted. The same number is given to the 
same composition as the receiving set ( drawing 1 ) concerning Embodiment 1 , and detailed explanation is omitted. 

[0082]The mid Ambur shift judged by the shift judgment part 108 is inputted into the spread code judgment part 
109 and the signal number judgment part 301. The signal number judgment part 301 judges the number of the 
signals included in a time slot for two or more time slots of every (the number of spread codes) including the 
signal addressed to self based on the mid Ambur shift inputted from the shift judgment part 108. 
[0083]The concrete judgment methods differ by the case where a mid Ambur code common to all the spread 
codes is used, and the case where the mid Ambur code according to each spread code individual is used. 
[0084]First, when a mid Ambur code common to all the spread codes is used, the mid Ambur shift judged by the 
shift judgment part 108 supports the multiplexed number of a spread code as mentioned above. That is, the 
judged mid Ambur shift supports the number of the signals included in a time slot (the number of spread codes). 
Then, the signal number judgment part 301 judges the number of the signals included in a time slot from the mid 
Ambur shift judged by the shift judgment part 108 (the number of spread codes). The number of the judged 
signals (the number of spread codes) is inputted into the selecting part 101 . 

[0085]On the other hand, when the mid Ambur code according to each spread code individual is used, the mid 
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Ambur shift judged by the shift judgment part 108 supports each spread code as mentioned above. Therefore, the 
mid Ambur shift which has a path with which a peak power becomes beyond a threshold value in the shift 
judgment part 108 shows the multiplexed number of a spread code. When one spread code corresponds to each 
mid Ambur shift, specifically, the number of the mid Ambur shifts judged by the shift judgment part 108 turns into 
the number of the signals included in a time slot {the number of spread codes), for example. Then, the signal 
number judgment part 301 judges the number of the signals included in a time slot from the number of the mid 
Ambur shifts judged by the shift judgment part 108 (the number of spread codes). That is, let the number of the 
mid Ambur shifts judged by the shift judgment part 1 08 be the number of the signals included in a time slot. When 
two or more candidates' spread code corresponds to each mid Ambur shift, the spread code actually used out of 
two or more candidates' spread code is specified, and let the number of the specified spread codes be the 
number of the signals included in a time slot. The number of the judged signals (the number of spread codes) is 
inputted into the selecting part 101. 

[0086]The mobile station grasps beforehand the number of the signals of addressing to self included in each time 
slot {the number of spread codes) using the information from a base station, etc. In one time slot, two or more 
multiplex [of the signal addressed to self] may be carried out. Then, the number of the signals judged by the 
signal number judgment part 301 (the number of spread codes) chooses the selecting part 101 from the number 
of the signals of addressing to self grasped beforehand (the number of spread codes) as a time slot including the 
signal of others' addressing to a mobile station of many time slots. The number which specifically subtracted the 
number of the signals of addressing to self grasped beforehand (the number of spread codes) from the number of 
the signals judged by the signal number judgment part 301 (the number of spread codes), and was called for 
chooses the time slot which becomes one or more. It is because this called-fbr number turns into the number of 
the signals of addressing to a mobile station of others (the number of spread codes). 
[0087]Next, the selection method of a time slot and a common delay profile's updating method which are 
performed with the receiving set concerning this embodiment are explained in mare detail using the figures shown 
In drawing 7 . 

[0088]As mentioned above, for example, when DPCH is assigned to two time slots, time-slot #1 2 and time-slot 
#1 3. In the receiving set concerning this embodiment, as shown in drawing 7 . the selecting part 101 determines 
the time slot chosen in a present frame based on the number of the signals of addressing to a mobile station of 
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the others asked in the previous frame {the number of spread codes). 

[0089]The time slot specifically choser^ with a frame (n-2) based on the number (the number of spread codes) of 
the signals of addressing to a mobile station of the others called for with the frame (n-3) is determined. The time 
slot chosen with a frame {n-1) based on the number {the number of spread codes) of the signals of addressing to 
a mobile station of the others called for with the frame (n-2) is determined. For example, when the number (the 
number of spread codes) of the signals of addressing to a mobile station of the others called for with the frame (n- 
3) is 0 in time-slot #12 time-slot #1 3. with a frame (n-2). only time-slot #12 is chosen 1 . Therefore, in a frame (n- 
2), the common delay profile remembered by the delay profile storage parts store 1 04 is updated once using 
individual delay profile #12. Similarly, when the number (the number of spread codes) of the signals of addressing 
to a mobile station of the others called for with the frame (n-2) is 1 in fime-slot #12 fime-slot #1 3. with a frame (n- 
1). both time-slot #12 and time-slot #1 3 are chosen 1 . Therefore, in a frame (n-1). the common delay profile 
remembered by the delay profile storage parts store 104 is updated twice using individual delay profile #12 and 
individual delay profile #1 3. And when restoring to time-slot #1 3 of the frame n. path timing is detected using the 
common delay profile who used even individual delay profile #13 obtained with a frame (n-1). and was updated 
(equalization), and the detected bottom gets over using path timing. 

[0090]Thus. since according to the receiving set concerning this embodiment a time slot including only a signal 
addressed to self is not chosen like Embodiment 3 and correlation operation to the time slot is not performed. An 
operation amount concerning generation and updating of a delay profile can be reduced as compared with the 
conventional receiving set. Therefore, while being able to cut down power consumption of a receiving set. 
improvement in the speed of recovery processing can be attained. 

[0091 ]Since a slot which includes a signal of addressing to a mobile station of others in addition to a signal 
addressed to self is chosen, all the path timing required for recovery processing is detectable like other 
embodiments. 

[0092]Since it distinguishes whether it is a slot which includes a signal of addressing to a mobile station of others 
with the number of signals included in a time slot (the number of spread codes), a time slot including a signal of 
addressing to a mobile station of others can be chosen certainly. 

[0093] A receiving set concerning the above-mentioned Embodiments 1-4 is applicable to a mobile station used in 
a mobile communications system. When it applies to a mobile station, a mobile station which has the same 
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operation effect as the above can be provided. When it applies to a mobile station, convenience at the time of 

carrying a mobile station can be raised by the miniaturization of a mobile station. 

[0094]Although JD was mentioned as an example of a demodulation method and the above-mentioned 

explanation explained it, a demodulation method which can apply this invention is not restricted to JD. Path timing 

can be used for this invention and it can apply a signal to a method of receiving or restoring altogether. For 

example, this invention is applicable to RAKE receiving etc. 

[0095] 

[Effect of the lnvention]As explained above, according to this invention, as compared with the conventional 
receiving set, a device scale can be made small, and a receiving set can be miniaturized. 



[Translation done.] 



httn!//www4.indl.innit.oo.in/cpi-liin/tran weh cei eiie?atw u=httD%3A%2F%2Fwww4.i... 11/23/2010 



Cited DcKJtiment 



m)Bmmff (jp) m) <Zt ^ ^ ^ ca) (ini^waissiJjiJHrr^ 

#1^2003-124845 
(P2003-124845A) 
C43>i^MB ¥J«I5*F4fl2SB(2003.4.25) 



FI f--?3-|>"(##) 

HO 4 J 3/00 Z 5 ICO 2 2 

13/00 D 5 ICO 2 8 

H0-4B 7/26 1.0 6D SKOeV 



(51)lntCI.' 

H0 4B 1/707 

HO 4 J 3/00 

H0 4Q 7/36 



M««©?SC9 OL (^I6H> 



121) tam^ 


^#BS200I -3I3I23(P2D0I -3I3I23) 


(7I)ffliBtA 


O0000i»!il 










{22)mB 


¥SsI3*pi0^I0B (2001,10. 10) 










amm 


m\ii mi 
































m}!{mmsismmmmrB 3# i 
















I00I0!>050 



















(57) imm 

mm] mmm^mtimtximMm^'i- 
mmm mmi o i (±, s^mcoiM^^^tt 

1 1 J; oTjaRSii^>:#5feCJ3''f i^;^a 7 h icSt LTIB 
Hi^ff &^ToT^ ^ Axa 7 MII]3i|(?)IilI5I»Tn7 r 
-f t , Wmr\n yr4 1 0 3 ii , )iS 
-HfWmU 1 0 2 lei oT^fefi!t$it^>:li»i|5iE 
ray 7 JUHmtX , ^5Ern7r-f/HatggRl 0 

vVi: ^ci^^c'mmt ?>mzm^z mm tixi.mm 

(4. JiiiE7-n7 r -f ;W3grra5 1 0 3 fc i otS^^iiit 




!(2> 003-1 24845 ( P 2 0 0 3-1 2 4 S4 5 A) 



\.xmmm^k\^^miifzimmTx:i y r 
a t nmt-nwm i tmcosfmm, 

wtsiM'i.'O -f A AO ■■/ 1- CO ^'A^ 'c>'t'<. T CO 3' 'f a 

( 

£ k. ^m.tthm^ 1 mmm^, 
mLmi<n^A a;:^d \'ff3^i)-^h\m^i^msixff3 

h S:fli<iOgfE^^rC(Ofg-f Sr^tr:? -f A;?.a y J- U 

xmm-h. 



x'm.^ixtzm-^-^4ix<r>mmx a;?, 

OTiatMiO^''f AXD >y hCO+A^'b^^Jgi^^' ^ AXO 7 

MiamfKX-r 7 7T-)MJR U tt^jgco^' -f A j's a 7 f IcSt 
\.xmm^^'rs'>X^A Axo 7 l>l@51iI(73iB);i|5iSE7' 

mi&^XT' 7 yX'JsL]^ L. ^:i3iBl®7-a yrA)Vk^ 

miiaM^7.T7rt'MfrL.^::ftl5S57Xi7 rA)V^^ 

[0001] 
[0002] 

m^<?>mm ^tUf. TD-CDMA (Tiie Divis 
ion-Code Division Multiple Access : Slf^^mVi-^^ 

m^Ttm) :fmim^^fc¥W}mmsx'ii, m8\c^.t 

idle, ly i—Amm. (££T<ii 5m) <n^Ai-^ 

lo^JttifS^cOrS'-f A^ia-yh iM^oMXM.^ 
;?.D-yh#12i::5'-fAZ.a>yh#13(?;2o) *ODP 
CH (Deiicated Pliysical Qiannel : mmm-^s-H' 

[0003] DPCHftm ^8fcT^-^-A:3(ts f- 
^'Sfiy (DATA) mn^X^'fYTV-fm^ CMA) 

*f}ilfA$^iTt5 0 - 5 V h-ryr^i^i^wi 5 -y y 
mmxhm\-:x~YmM\^ixx^-^z^, s 
■y N-r-zT-^K-j-r^fi. mmmxm^szmh'i- 

[ 0 0 0 4 ] 5 -y Yrvvivn- i-'ti, ^gtl!l^t^jv^T 

k\.=i-vr. 5 -y h'7V7';I'3-h'i!0:^$5rM-?-y7-, 

-rfc-^-si:. ML=L-f-w-iAijigit4. #S7Hry 

tMf • -yr^co 5 1= Ty7-;w;r- rk--m ^-li-y^c i>« 
i:=i:-5t:v^S, il9«M'C«i- 5 -y l<r-/7';l'i/'7 1- 1 
ii^-y h'TyyjW3- lt:*tiEL. S -y KT'/T'Jk 



'(3) 003-124845 (P 2 0 0 3- 1 24 84 5 A) 



[00 05] i^Ts ■ms^^~'^^M^^-/]'ryf 

iJtfStJt S -v T 1< &3Mt4 . !t i: 

3GPP TS25.22 1 V4.0.0 

[0006] ^i^^r^•c. -ga5«SfI'^gfeov^t> lam 

[0 0 07] jlSgra^T'fJVMSlll 1J4, a;?. 

M.y-'a -y i- WJ<?)5ii£rD7 r-f )V (MjlS^- 
n7r'f;l') (Sii^'n^r -f/t^^lSi^J!: 

m.) , :L(mmruyr4ivMmm\i, dpch*«iiii 

oat ^^>i^tV^S■^■'<.T^05''^ A>iD^ Mc^fLT-tit 

yfA^^ 5 7 N'T yy^kn- K i:<?)ffl^(ES'3ltfJ U 
( ^-y li7"yy;V'fflM}5aM) . Tiiira^ T'^;^Sr^feJ^^ 

■fh, tctm, \mmtLxm<oi^ c Joint db 
<n^^i?m.-^ixx ^-^ht-m-^- Ymnmx 

;<i^) 5:1I^.^fV^3t^^), ■?-^i5^^|B*?>l.itftfc^^'y l^ry 

P,„ (n) =aPi,, (n-1) + 
P,,. (n) :?g7V-AST«¥ii?ft3iSErD7T-f 

p»„^ ( li - 1) : fr7 v~Atxffi^m^nmruy 

[ 0 0 0 9 ] AVs ^-f 5 y/^#lJlififi 1 5 ti. ji5Eru7 
T-f JWSHSSll 3 - 1-1 3 - N|ClElg$^t--tflfiJPjm 
-rx3yr^)V^mLXf'^:^^^^^yt^m^ith (a 

;HaitSi5 13-1~13-N fc£-l$n!tll:ftiJ5u<!0l 



S . ^mtm 5 -y H r y yjl'a - ^-ic?; i 5 
V^^> (Il9#t!3) , ioT. S-y l-7y7';k3-J-Sr5« 

[B]$-ii-^fA«f>wxicd [^]^offllM)}m^^f5, w(^±seto 
i.'>\zmm^X'h'0, ita (SS-yKry7-;i'3-Fto 

[0008] a^Ero 7 r-f JkHffStl 1 2i4 , )15i7'D 

7 T -f ^neitsi! 1 3 - 1 ~ 1 3 - N fcs2tgs ^t^^ \mm 

Ji, D P C H-Ai'M"? ax 4ilT S t'^TCO^'-f A^-sD 

7 r -f Jt-to-f ^i-^-liie^ Ut mmz'-frhixh .iz'cl 
if. Jbiii<?) i ^ I-. 9 -i AXD .y J- # 1 2 k-^-iJ^y-u 
■y h # 1 3 (0 2 -9C0:J' ^ AXO -y D P C H A^#Ir) i 

TWitv^&i^^ii. :J''f -y f# 1 2myiVm 

ruy r-f 1 2-A«S5E7'd7 r'f ;H21iS;i 3 - 1 
tesaii^ii, ^'-fAxn^l-Sl 3s'JiiSiM5i7'D7r 
'f 1 3 ifmru 7 r -f ^VlSIf M 13-2 fcEIgS 
^1.5. -ett. jBSi7-D7r'f;«ffl 3-llclBlg 
^^iJtffilSJijmra?!-^;!^^! 2i:. ®S7-a7r-f 
;H2ftSl5 1 3 - 2^zllimixtzm'm%ruy r 'f vkS 

^1^:5^^1414. mtruyrAiVWm'i 2fc*ft 

=5rfe\ ^Mi:L'C(4. jAxmm^mct^ 

fclhiz^ ■^tlimr<^i:m\^^X. mSJ^uyr^jV 

^mizi-oxn^ixt-mmmruy Tsju?:m 

1Sfii513-l~13-NJ4. DPCHA^SSJlJS'C^.h.T 
v^5 ^'-f A;?.D-y Is f@SiJfc^i&Jl;$nitfiSiJS3S7-n7 

CI -a) P„o« (n> 

-t'o ( 0 ) fct-S..: fcJ: 'J , -l^ai-rs J DtWfM 

14. 3SjS7-D7 T-f ^Ha-iJjgqi 3-1-13 -Nicieti 
^^iJttXt «m8ij;i5S7*D 7 r -f ;Kc*f LXff hh 

[0010] A;^5''f s y^timmi 6«4. ^v.^-f s 
ymwafcioT^iB^^iJt^Vs^'-f 5 yi^^. Is 
ifflst^fc^rs ^'-f AXD 7 h mmmy.'a y ) m 
Lx^c<^-i:K9'i ^yn^-iXwrnmixnKy 
v~Mz-is\^x-mm.mhixh tx-mtz^ . 
i , v-j^ffimm-^^u N^ff wc, ff 7 

v-A^t'ttm Wc^t;?.3"f S y^^S-ffiffl LtfslBt 

h^)LiMmzt£h. nx^A^yn^n^^zxt, 
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[ 0 0 1 1 ] MLAfflMffi 7(i, j-^^^^^^yymn': 

[ 0 0 1 2 ] V7 M'JlS^i 1 Sl±. i\I AffifftlSiJ 1 7 
COS 'v l<ryr;k:!-l';!)<ffiffl$n&*a-^fcTS=5r^. 

( [0013] ti\ ^ran- -y Kry7';k 

^^v-^ SA%ti!crj-F<75^g^icM;EL/tlO(?jS -v 
X\ #5 -y l-ry7';k->7 Mc^5it^?lMv'a7T'f;t^ 

V Y7 y/}U^~ Yizmt^ i'/Yr yfiVi^y i- 1 

iVi^y Yizms-imyayr^Ji^'^A'^^-^'^lj 

mLti^j'^:^i^ti> S 7 b'T yyjW'^ hJ. Sift 
( m^(i>im^iifc S 7 KTV^VWa- Y\^mth S -y 

[0015] i£Sjf3- mmi 9(i, •f-5'ai^Sr!!£ 

[ 0 0 1 6 ] ^-r. 4tm=i~Ym<0 S 7 1<Ty7';l. 
?^JfiSS!3- KSHi: S 7 Yry^jUyy Y tmsBLX^^ 

■c, m.-^ixx\>^hmi^~Ymi.mt-t, mi^~ 
Ym3mx:M, ^<r)±.x^h\z, mm='~Ym 
m-^ixx^^hm\i^th. ¥M\-^\t, m^ixm^ 
mhh-mmr>m.^~ y m^^x'r-^msznL 

m\B^^mm~ Ym^m^x, mmm 
1- t:m\z'$>-mixx \^um.^~ Ytmii-f 



ft. M;§ic:3-l-W5ggU19tii. m.-:3~Y'm.>imif 
'^hixh^-i 5 y^^ST'ii5Eg|i2 QT-m~^ixfz^m 

[0017] -IS. FT y7-;k 

3- 1<//Ji|ffflSii.&*a-^!±s #5 -y l-Ty7>v-7 f 

l^fO+A^f, S -y I'T yr;kV7 ■:'tft'E 

[ 0 0 1 S ] J DSU 2 1 ii. ->7 YmisM 1 SX'Wg^ 
ivt- * -y K r y 7Vl'-y 7 h fcS^fitJt -S. 5S5£7-d yr4)V 

J DStJ 2 1 T'toMia^' -f S y^^^T'ji5!E^2 0 -DIE^ 

ixtcmmt im LT J Dj^^^^Tvv mYyy^i 

iV&m^-f^^. JDij:. ->7hW5gS!lS^^^>A:']$it 

.Q'<X%<mm:?''oyr4)V (t=5r;f?*>. 
ffijgfi) fc, rni^-l'flS^il 9^^f>A:^Sil^:i!i;H4 

h -mmm^m'M.t ^ h m-h i . z.ix\z i o , ^-^^ 

t\mirh:it-hK'%h. JD«r;l'3''JXAfcii:. Z 
F (Zero Korcing) -^MMSE (Hiiiimiti Mean Square 

Ui.. "EFFtaBNT ™lT1-RATE MULTI-USER DETECTION F 
OR THE ASYNCHROKOUS KCDHA UPLINK", II.R.Ka.-lmi , VT 
C"99, PP.593-597. ^CSB*^^$i^TV^?,. 

[0019] jxfc- ±mm<r>^mM.x^bix-m?A 

JiJETO 7 r -f ;kcOKff:^^fc-9 V^'C, !S] 1 1 fc^Tl'iai 
S:fflv^t$«>l<:|^L<Mt^. ^r*J, lai iT'Ji. P! 

[0020] ±ffi<Oi 3 te. D P C H*>m(7)^''f 
0 7 McSI'5ir<?>^iTV^^iS^«i, tieJlCWgfi^ET' 
(S, DPC H:?i<Si|'3 '^XhixX\^i>t><X(^^'iJ^7.u 
'/ Y^mtX^cix^ixM¥A\z'mMmmhixZ., 

*>^>, msruyr-i /u^mmiziox^m-^ixm 

4, Jtfcifif. iSaiOiofc. A:?.a-y l-#12i: 
^''f A;?.a 7 J-# 1 3<?)2o<?)^''f A;?.a-/ J-fcDPC 

H^^ijo at Wit sJi^a. H 1 1 tipti a 

^"f J!,;?.a 7 h # 1 2 «lSiJjgj8E7-n 7 t -f 1 2 
i:, AXD-/ 1-# 1 3<?)Miji7'n7 r-f^WS 1 

fcfci.tf, 7V-An<7)3''fA>'sD7b#12S:fa 
iai-Silg^Ji, 7V-A (n - 1 ) tX'lzm^\ 
^t) Sntf®3i|5iSE7-a7r'fJl'#l 2Srfflv^i:l^.tiit 

tzJ'^xi?^ ^yymmLxmmt^, miz, yv~ 
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A C n - 1 ) tX'\zm\ ( Wft) "^ixfzMimWru 
yr-ijVU 1 3Srffll.^T#!,4jL./t^N-X:5''f Sy^Srfitffl 
LTtIiI«. ;(?3j;5fc. ■f«5jScogfiS^lT'{is DP 
C H A^tl D ST <':>nT V ^ 4 ^' -f A An -y S ■?-:?t-f ndJJII 

■It) ^'^Axo-yhfasilfcSff $n^dS 
[00 21 ] 

tt^j t J D ^ff ois^W- ±aa«i ^ ic, get 

fit', t/fiK^O^ft^Si, iI3i»TD7T 
yW^HBIStS :? r -f )vm.m 1 3 ^ d 

PCHAqSiJf)^-?: ^>n^^fi^iS^0it>-&ia:'.'«3''f Axa 

-f A^eflSE 1 3 Sr D P C H-A^fl >} tkxhixmm\i<r>h 

hm.ff>9^ j^p^U'j vm mtcmx.xi5<mm 
i.'>xmm^^i'hm'!cfh7L}im!WC'h^>. 

[0022] Mm\i, ■h-tfhM.^mxtt^ixtz^iO} 

■cgbo. tm<r^mwitmLxwMmm^^^^^ 

[0023] 

^Ix-A^rtic. eB9aT(!Oft^Sr-ttfS^^<05"f A;?s 
-i Axa heo<¥-/)^hmm<'i^'i A;7,a -y N SriMWtl- 

m Lxmf&ts.m'^i!:m^ixt.mmy^ yr-i 
)u^mi'i>mi^m, mmm^i^^'^x-^m 
iv^m^y^yr^juimix^-^x^'i ^y^^ 



[0024] ^Lmm^xm, mmxcom^tts: 

Wm^A A JiD .y 1- r fcfc^-f A7,D V 1- WJCOISIJ 

^fc^^cO. •?-nf>«O^IS'OT^''fA;7.D.yb5:-?-ii-f 

i^M3W7-o7r'f;l'i^^lSL.TI^L, SffiSii/t 

Uz^, g5i7*o7 7■'^;l'$rKa■|tt■&fiatM^S^JnoT- 
^fftf, 'r^j:h%. '^mxcom^-^^-^ixi-^mmh 
h &±(^>9 -f Axo >y h-mmi^ioim^m^mf.z'y 
tim^mmmktmix. t^mm-J:. mttch 

•^iiif. *?gRHT'i±, Mm'uyT-iJUiimi-lfc^ 

izm^mmm. mcommw:tmiLxm(o 

[0025] ^ts|&DJ3(ogfi^gl j:, ±sacotS)i2le*5V^ 

i}jijsii7"n yr^ivt mmmmzmn intern 

Si7-D yr-UVtt: m¥tt& ZkizX-y Xmi^m 

miztam-ixt^mmmyuy r^/vimti^ 
(0026] ::(Dm\zxm. ^-mtizx -yx^M 

M7'D7 r -f iV^'^^it&fc^, J -f X(mwmz^ o 
t^lz t.^ft»}E7'a 7 r'\)Vomm>V^ <.-^-h^h 

[0027] ^jMc^gfg^sji, i^<mmz^\-^ 
X. mmmm^. mm^^-fA^.aybc^j+A^ 

l-->i'^X(Oi?^ AXn -y 1- 5 jMfR-r ^ . , 

[0028] :iff)mmzi:m. Mimmzm^x, 

mimruyr'iJVcommK^irMi^'^K t&^t^' 
X'tlfziib. imsmr\:iyr'i)W)m&mi>^^i. 

[0029] *?fflB<?)gfiS^g{±. JtJacomCiiitiJV^ 

< t ii^vfix^yi'^-JimmzmR^ixt X 5 iz^yu- 

icisffi^fi^ AXD 'y f i:^x.xmimm^ 

[0 030] ;:«tMicJ:iitt\ SK^ita^-fAXD 
■yhWiaJgBSSTOffl^&^tfMSli'J^'fAxn-yN 

mtmLxhmMicmhi-iibti'x'%7^, ioT, 
mmmikwsjimhi-^Lti^x'^hiitiyiz, m 
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[003 1] -mhwymmii.. jr.ffi«otM<=fci'^ 
[00 32] ^mmzxix(s. fM^Hxcommi: 

-^tsf -f AXD 7 t'iirmR^itl's a;?.d -y 1- 

iB;:'j^-JS^,^i A^ri^ ^ i: h ts»I<?J.s;;i(t 
g^i^ts^5^T^ofi#^^■^t^xo■y^s^s^!K■r4!t*^>. m 

[00 33] *ISHfJcO'gfii^g«J, ±E«tMfc^5^^ 

T , mmm^^^ axq 7 s r t icTs^mj] i^an^st 

«gfil?KST<7)fi-^5r^t?3''f A;?.o -y hfc LtSJR 

[0034] ^mm^iWt, '^'m.-h<n-X% $ Ic J: 
oTfl!lCOSiM?St<^fl-t^-%tfXD .y l-t',t>S*^ 

^?J:fflV-iTftogfi^i3ST<?)|t^Sr'&-tl:5'-f A>^a-y 

[0035] mm'^mmt. mmmz'ii^^ 

$r'&tf5'-fA;?.n.ybtUTMiKt^. ffllS^fi^^^. 
[0036] CKOmfc i^Kf. AZn v hfc'&g 

m^^Ks^A a;?.d 7 h r 

[0037] -jmm%mm.\t.. iim^^-fixir^oy^ 

[0038] c:«.tMfcJ:ii.(^. mhWmm^. 

[0039] *|gHn<?)gK*g6J4, V-ArfcIC, 

i EHT^fi-^l-Sr^trlgSicco^'-f AXo 7 J- ■k^\%-irh 



JilK^.-r 7 7XmR 1 5t#S(0^' -f A7s o 7 t- Ic^pf IX 
mmir'if-^X^'i A;?,D7 h W|(0ffl3iK7-D7 

^i£^U^:E)ilJjiSB7-o 7 r ^ ^l'^ Kffl tt , Ete¥FS*c 

laftsii. Mimm^^ Axn 7 ^if ^^tl^lt 
ss^ffxx 7rt . sifiaswxT- 77'TWr L/cftias 

7 r -f fililf] U t ^' -f S v^''Sr IStiit S 
tfiXx 7 yt . SrS^SS-r 7^ i 5 iz LA:, 
[0040] gB$KTcOfa^S-^tr 
tSS:cO^'f AJ'.D7 h^TfclCrJ'-f AXD7 hiBiJ(?)fflJli| 

tm^^'O. Hx 4 (Om^O rJ' -f A j?a-7 7 f ^Hx^c 

mmt t mzim\z m^ixh immrx^ yr-nv 

^m?AW&ruyrA)V^mLXmh. m^ixt: 

Wi:&mruy T-i ivmhXi-^p^^A ^yy^mi>-t 
4 3ti6 . mmru vr-i jvnmtmm-nif 1 -^x- 

Sir. n^?iXcnmi)<-^tixi>mimh 

t&kni^-i a;?.u 7 MSNia^>(?)Ba'ii*ia/?)^'!fi;'®!t"o 
tcmco'Simw.kmix. -mma. mt-^'j^i 
mmm^m^o 1 mmti^ tf/t^ h . \m 

{Z'SLwrnm-^ii:. ■mbim\.xm(^ 1 \zwht 
^t-hK'th. i'yx^m(^mmmmLxm 

[004 1] 

mmiomii^comm] *56hh«^'&^(±, ^7v- At-^g 

^^7)^'^A;^^7^^fflV^Tfi^i^g»t2>^S^^te- ft 
ji5i7'D7 7 A iVi:^^ -i Axa 7 frBlt'^iitet >1 

[0042] i?.?kmm:mm.\z'o^\x , he 

!t, »^A^#7P— A-r«S!CC05'-fAXU7h (Els 

mx:\±^ 'fA;^P7h#l2fc3''fA;7sn«yh#i3 

XWM^. 

[0043] tiii. D p c H fi-f (i. ms IC^^ti 0 
T-'-^'Sfl^i- (DATA) (?)rHlfcS-yt'r>'7';l^l^5- 

( MA ) Am^nt an. 57 kt y7*;i^i>{ciis 
Mt 6f-v ■^^}vmil<r>nv>^m^^t>ixh . 

[0044] DPCHfi-tl^r-fe^^lS^-yh'T 



!(7) 003-124845 (P 2 0 0 3- 1 24 84 5 A) 



yy-fivv-j j> 4 to £ 'y Yry'fiv3- p # 4 -kmx^ 
mmxvTimmfh. uxt^\t. sgpp ts2 5. 

2 2 1 V 4 . 0 . 0 ICaStKS it/t:^ST'fc I. . 

[0045] c5iJg<7)?BM 1) ^ 1 -if-wm-mm 

[0046] .T#fj;?(±i:'«^''f A^-sO-y l-tiB^STcO 

Itli. Jtm'l 0 IW. eBTdtiOMf^iSin.S.I- 

A;?.n.y h# 1 SA^MR^ii^, i5IW$it/;:i''f A;?.n 

[0047] 7 T -f )VMm$ 1 0 2 (i. 55iiRgfl 

1 0 1 (ci -^xmK^ivrz^A Ky.u-'j h# 1 2 istS'-f 
Axn 7 h # 1 3 (Of ii-mw S 7 1-r y7';t^]^^fcSt 

ry^'MS^^t 5 7 YTyy')V^~Yh<nW&cm\ 
L ( S 7 ^T'yT'yMaiKB'PJ!) . igE7'a7 r-f/Ui^^fc 

mM%nmif'^'miixx\,-^hi)- ( (ef a- Ymm^ 
7 v-ryfjvuy Y^mmmt^x ieo^^tffllls^i 

^tottr^S (ll|9#!!§) . i-^T, SyN'ryT-;^:!- 
HSrj!«|Hl$'li-=5rAf4,WxKd SeoffllWSi^r^^. w(i 
iia<?)J;'>fciijiMa-e*»')v Kd (4S7l'7y7";l^3 



h#l 2toiagi»7'a7r'f;k#l 2i:^''f Axa-; 
h # 1 3 cof@SiJS®7'n 7 r ^ ;k# 1 3 ^4-e^^^^^^l}ii 
To 7 7 -f ;l'g#f^l 1 0 3 1 A:^i Sit?. , 
[0048] 5I5i7'a7r'f;kMrrgf!103ii, )Sii7' 
n 7 r -f HiWU 10 4[z-m^ iit: 1 ji^7'n 7 

r'f;k$rsrrt-& {v.mm) , ^7'o7T'f;i'fiatg 

^1 04(Ci4. :J''fAJ'.07h#12fc^^AA07h 
#13 Srfil-f nMl31-^!^leftiEteg;ffl$it^3liaE7- 
o7r'f;l' (S58SE7-o7r'f ^k) ■A^lilil^ittl.'' 
^. t5r;b*.. Ci<?)^t5ffi3i®7-o7T'f;k$-SJifcffli,^ 
t, J-^:^.^^ iy-r^.mi 0 SfeioT, ^-f Axa 
7 h # 1 2 ^-f AXD 7 1> # 1 3 <0Hit'ix<^mmic 
!mt^j:7^J^^^A ^yf^'^^^.m-S^ixh. ^cLX. tit 
i.{f±iatO J; ^(•i^'-f AXD7 h # 1 2 t^'-f AXn7 
h # 1 3 CO 2 ^ ^ A;:^ D 7 1- (C D P C H -/i^SiP; T 
t>ixX\'^&iS,-^i±. m^ruyrAii'W.mf'l 0 314, 
l|gS»7-o yrA)Vni2t liSi|5i^7-D 7 r -f ;k# 
1 3c02ocoiiS:i3i^7-n7r'f;l'S-f£fflLT. C:01 
0(7)ft5a)g}E7-D7T'f;kS:SSf1-?>. JiiiETp 
7r'f;14a'fiSfil 0 4i4. A^flVfc(±RAM (Randoa A 
ccess Memory) ^T'ifeS.. 

[004 9] mn&mb ixii. mmr'ay r-ijvm 

ill 0 2 oTllljS$ilitlSlJ»7'D7 T-ifVbm 

mray T -i )Viim 1 0 4 teiaiss^tt v^i,«;iDiisi 

7-n7 rAiVt $r€^t^^fel L.T^;t=5rftjES-l7'n7 r 
'f;ki: LT;S®7-n7 r'f;l'SCiSail 04fcsam-9-^. 
i CO i 0 fcWftie J: oT*5ai5i^7'n7 r -f ;V'&^f 

mr'ayrA>i'(om^'h-^ Ki-^^t^K't . 
mru 7 T'iJvco^m^'^M z. t /j^x'^ ,t oT. 

gflttMiJ |fi]±3^-5 ;i:A<T-# -6, 
[0 050] n:K9A S y^^^tlifll 0 5(4, >iS7'o 
7 T-f /Haitai 1 0 4 telDii$il;t^iB^^£7'o7 T-f 

>v^m^LXi-^y^^A iyy^Wi'i!>-fh (a-x^-t sy 

^^^iiliS) . -M.W9fc(4, 5i]i7'o7r'^MQMgU 

0 4 teiait$it/ciE;fj?J:Scofe^ai5i7-o7 r-^ ;l'ie*t 

T. ^|{|*b;t^^°Xco3ii£ll^rB^S'^St^.A•J'.^o^'^ s y 

UcA'7.jjii'h(7jAv,co-W[a^-fe'D (0) t-n^itfc 

1 0 - -{mth J D t'fTjtiiRiffija; sr'^TJ^) h^t m-i 
h, ^fl^fJ$^^5tA•;?.^'-f syi^'fi, ^y/tm 

[0051] j'tX:J''f S yVtmm 1 0 6 (4. ^'x^-f 
5y^^l!^tBMStioTl^ffi$n^:A-x^''f ^y/i, 
miliW^fc^r-i. Axn 7 1- (tall!m;?-.D 7 J- ) ic 

nLx^cffi^-^y-^A ^ y^^fc^oTMAOTgiii 0 tt- 
imm-mhixhtxMm-t. ^^^h-^, j^x^a 
^yytmm 0 6\^\i, D9CHmv)%xhfix\-^ 
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6 {4. *fii!flSjte{iRAM. (RamJom Access Memory) ^t' 

[00 52] MA^SIl^l 0 7(±. /SXr^-f ^yi^m 

Sill 0 eizmuiitc^-^^i^'i ^ymi^-^x. mmn 

S;?-.D V b C ^'-f i^xo 7 b # 1 2 tfzli^ A l-^xu-j 
h#13) cOS'y1<Tyy;l^^fc*>yFT>7-;t'3- 

osfe7Jr^^t2>. 

[ 0 0 5 3 ] ->7 hfl5tgl51 0 S(4. M Aflim 1 0 7 

iJiPi,) . W^^ixtz^"jYTyfi\ryyH±. 

[ 0 0 54 ] ^-^^ MM^-mm^^'y YTy-fiv 
-fiv-yy v-ffML-^-vo^^mwznm tit 1 -p^o s -v 

ivti 5 .y Hr y^'^l'v? J- Sr. 3&il!llA^'?.?Mfi$n!t ^ 

7 i^zy-//!-:!- HfcS^JB■ra 5 -y i<r yr^P-y^ b 

[ 0 0 5 5 ] -Sr. -•g-}ii;iii£::!-h'l@Si|«os >y Hry^;!. 
( KtcStJSL/tS -y I<7y70l^i^7 b<?)S 7 HTy^^l^n 

J-Xhfc^r^^N'x^-^t.!. S -y YTyylVi^yY-^:. Wit 
m^mm-^ixti^-j YTyViVa-Yizfmt^ S 7 
t'Tyy;!.^^^ l-tW5E-r^^, 
[00 56] iJM^-KW^^fil 0 9(4. T-^Sii>^ 

t-^iJfgMM t [Bitst . s 7 j> T-y l><^ffii5n:fr 
[00 57] mti&.-2~Yim<r) 5 7 1-r y T'ji' 



m.^ixx\^m-^-:3~Ym¥.mi)-^i, iitiftt^- 
h'W©iJit't±. ^(oiT'^'bfe. mm^-3~Ym 
m^ixx^^^m'&tt, mm\z\i. m^ix^m^^ 

Tjmf&fe-tr/RA K ^^mft-^fz^. r a k E-^^m 

•2.. ^ioj^^ii. ^mmn'r-^mmmz^shtz 
i^. m-^~Y'mis>io9Kii, im^~Y¥mmM. 
mbixi^A ^y^'^x'wm 1 1 ox-mm-^iv/c-^ 

m^?^:h-^ix7^. 

[0058] ^Jfei&n- KMto 5 7 YTz^y'JU 
^~Ym}imix&i^\i. -vYTvv'iVv-fY 

'f—?mjf}\zmzixx^^hm'iiL-=s~ Y\zm\. 
xutfzth. mmixi^m\ico^i^mcoiij;^a~ 

Ycr)'¥-/i-'l^ 5 -y VTyy'/Viyy Y^l^mizX-^xm^ 
7 YTy-/}Ui^y Yiziim-f i>m^-YiM 

[0059] J DSPl 1 h^PISE^I 1 0 ST-|iJ 

jgS^l^S 7 l<Ty7';ki^7 Mc>fti5t-S>JliE7°n7r 

-f^i-i:, })i;S3-i^%'g^i 0 9m^^^i^c}ii;ffta- 

Yt. J omi 1 lt'c?)?ill:5''f ^-//*t«iil 1 

0 T«$n;tgtJt-ti: ?^f«ffl Ut J Dmm^\ 
fSW-yy.-K^t-SrJKtltl*. JD(4, =>7l-%t^l08 
p(>X:f}^ixt^ I - Q<fcfc0^7-n7r'f;l' (t=5r^5 
-h. f-v^-;«S> i:. M;{i5C3-KlaMS|110 9A^<^ 
A:^i $iT-!tl&Dc3 ~Yb -A^ «':> v-x-r a-? 1- -J 7 ^ ( ^ 

fcEgL^c'ff^ii) zixi-^mm(oi-~9m 

tm%ti> ^ tT-ilfSfS-^J jllgt-S. . ^ix 

IzXD. imt h^h -tfX' ^ ^ , J D <;)7iV-:S 'J 
XAIcli, ZF (2ero Forcing) ^MMSE (Hinimi.E 
^ieall Square Error) ^ii-J)^hi>, J DmmcO-'Jimcr) 
mBii. fztm. "BFFlClliNT >S]LT1-I!ATE KULTI-USER 
DCTBCnON m THE ASVKCHROfSOUS KCm UPLIKK", H. 
R.Siarimi, \TC'99. pp.593-597. fctaSfe^ntVi^., 

[0060 ] <xiz. t^mAmmmmiiz^^i^mm 
mx-frhixmrnrnmy^y r a jurm'tumK-p^-^ 
X. m2\z7ji.tmm^-^x^h[zmL<m-r?>. * 
is, mmm LxMi(ommtiffoh<^frt, &. 
r<^miicr>miz}5'^-^x i>nmx'$}h. 
[006 1 ] ±ti(^x 0 tct m^'AM.^u 7 1^ # 

1 2 fc^'-f -y f # 1 3« 2 oW^'-f AXO 7 h\z 
D P C HA^M^; STfjitTV^^i^g-^li, :^MS(?Jmi-c 
(^■&S-fi^iffT'(i. [a2t^^'^J;ol-c, ft5S5g^7'a7 
r -f ; WiJiSiM® rn v r -f ;k# 1 2 1 f[g3i|15E-/-n 7 
r'f;P'#13fc^i^fflL.TI«SE«$^i^. iit, #7 
V-A-??f#^ii4Kiiai®7-Q7 T-f ;t.# 1 2ti^m 
$\^ruyrA)V#13<ot'<-XimLxmf-^h 



fix. -/-^tm. 7V-An(?3^''f AXD-xh# 

[ 0 0 6 2 ] icoj: ^5?ss«mm(cfs^gfi^a 

jiliEVn 7 T /kCL't [C/ ^'7, ^' S yif^Wih IX V 

ay 7-1 )i'i:mwmmy'o y r-ijuirm ix-^^ii. 
m-miitc^mmmyayr a Mm ix'^^^^-i ^ y 
ymmt^^ittb. 5i®7-n 7 T -f ju^mmmmr 
uyr-^jutrnmn-ox-^t}. t^^h-ib. ie^T« 

l^iO)i@7'n 7 T /Ha-ff Sfl/ff'ta-ST^i ?tfE*cOgfi 
^StM^lX. *^)iScoMiC(S^'Sfi^gT{i, 
^i:>5:^SS£7'n 7 r-^Mmmm 1 icgili^ 

ti.;tA«t'?i^. mwi-iiii, mmroyr^jvm 

lXm<OHznhtZk/}^X^^ . X-yX. Ut^cO^ 

mw-tmixmrnmiA^-^Kt^^ ^ t-/p«-r# , ^ 
[ 0 0 6 3 ] i^:, t-mmmmm-6^mmx-ii. 

# - lijiST-n y7MV(nmm:fih-mh^}L -JpT 

[0064] mmmm 2 ) y^wn^mimmm 2 fc 

[ 0 0 6 5 ] :^mm(ommmi>^mmimm 
mmiiz($?>^iEm mi) tm-mm^^^i. 

[0 0 66] Jita«Oip[c, /^ti.{f^''fAxn7h# 
1 2t^''fA7.nyh#l 3<?)2oco^''fA;^n7MC 

D p c H^sgijf) iiT f-ar i.^4>%^«. ^mmj^miz 
iu^mmWiX'ii. msizm-iioiz. mmi 0 1 

i 'J . yu~J^ { n - 3 ) t'ti^'-^ A;?,n-y h# 1 2tfi 



mmiv. 7V-A ( n-2 ) T'ti^'-f A7,ny h# 1 
3i)mK^iv. 7V-A ( n - 1 ) t-ii^'-f AXn 7 1^ 
#12AqifiR§iil.. jcoT, ®5i7'n7r'fMa'tiS; 

1 oAizmm^hrzik-MmmruyT^Mi. vwa 

( n - 3 ) T-{i|liiS'M5!E7°n 7 t -f /k* 1 2 5: U 
T. 7V-A ( n-2 ) t-{ifflM>Iii®7'n7T'f;l'# 1 
3immiX. 71— A (n-1) T'iif@y'J3i5ifi7'n7 
r-^m 1 2i^^ffltt. C¥%fl:) 

•^tT. 7l'-An(?)^''^i.Xn7l-#l 3$'fIilL! 
l-a^S-ii. 7U~M, (n-1) Tm(inS(iS»7- 
n7T'f;U# 1 2iT-$:ffiffiLTH^S Cf-mt) SilJt 
ij^]M3Sg7'n 7 T iV^^mx/-^:^^^ A 5 yJ^m^ 
I. ^miiiU-:Uc)'<^i''i^yi^^i:mLxmt 

[00 67] 1 7V- 3otUi<?) 

r?^ i.7.a 7 N (CD P CllA^fP; MiT t-:,ixx.\'^hW^ 
ii. 0 lii. -mtco^''fAxa7h«^'^=5:< 

t 1 0;!)W#iCil|}R$ ni> i ? (■C#7 

rtic;illR$ii^^''fJ.;^n7hi^3^;?.^^. ^^Cr^iC ill 

|&<0^''^ A;^n-y h^LliJ; "^'yfiXMMtth . 

:J''fAXD7l'#l 2~#14(?)30i?):?'fA 

xuy Y\z\>vQ,wmy'V^xhixx\yhniUt. ®r 

AXn7 1-# 1 3->^'f AXn7 1 4-*:J''f A7.n 
>v^#12-:^''^AX^7^#l 3-. tVi^ipic?. 
7V-ArticlWcgEx.T. .^7V-AT- 

AXD7hi^gtjj?t-?., ^''^i^7~n7^#l2^3 

it/^^'-f AXDy h# 1 3-*^-^ AXn7h# 1 4fci 
t,c^'^Axn7 h# 1 2-'^AJ.7..'a-y 1 3feJ;t>' 
^'^Axn7h#14-»^'fA7.n7h#l 2i5j;y>'^' 
-fA^-ny b# 1 3-. tVipJ;p[c#7V-A;:tfc 
liSic 2 OCO^ AXD 7 1^ ^im«t S J: 3 UT i, i 
v\ ^-1^7,07 h#l 2*3j;y;^''f A;^.n7 

h#l 3-^^''rAxn7 3*iJ;t^^''f Axc?7h 
#1 4-^^''fAXn7 4l3it>~^''fAXD7h# 
1 2->^'fAxn7h#l 2i5i;tX:J'-^AJ!.n7h#l 
3-, fcV^aipi-. iJliK$^l&^''fA7~U7bAW* 
<ny v~h,xmt-Vh i 3 iiLT iSffi t 
[0068].rcoj;5fc. *l?ifefJ5fMicff,«,gfiMS 

mmy^y'HJuco'miii^v^mz^M^mmi. 
mcommmtmix LmMiz^^^t^ t^K'-^ 
I., i:^x . ^iim:mnmmhi-^bt<x"^7^ 

[0 0 69] ^Jt, ^emxcom^^-ktimmj^^j:^ 

J: 3 fc#7 W Art (cilStRSnS ^-f Axn v hS:^ 
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[0070] inmoiMm ) :^mcommmm 3 ic 

[ 0 0 7 1 ] ii4{i. ■^mjimmmmsmz.'^s 

"ff^^m^m 0 1 i:(fiiTtM^Ki. =5:fc, mm 
comm 1 fcfsagfi3i^s (II 1) tisi-conrnzw- 

[0072] =F}«tS*{affia'2 0 1 ii, iB^-'dt c^fi-^ 
^-^timi<Oi^^ Axn 7 1^ rfcfcT'^Jil:'] I s c P 

(Interference Signal Code Power) S:M^ti<. Mf^ 
flsjicW, JDlill 1 licJ;-:.Tfsira$;/i/tS^yd^/l'C^=F 
I SCP^riWIJgtl.- •S?lig:g:/T/^'T?M^^iiis 
iiti?Sni 0 lfcA:t]$;/i'l.. Mmi 0 lii, 

n7]~fc^t;/i-& (^m^^ii.) mmmmcom^ 

c^J^A' <'pT-#€:'i AfpJi^'g^oMfSlJiLfc.r^ ^ ^ -f a;^ o 7 
hi:. mmm^MX cofs^tt^i^-l ^^Xn 7 h i: L 

fc'^f)>'^v^i;|^{i, -^J^m:^ 1 scp-mi^X'hl^^ 

[ 0 0 7 3 ] <J:fc, ;4sMSW»cfS§gg^igT'ffi3 

[0074] ±ta<0 j; dfc, Jtfciii'^-'f a;^,o 7 h# 

1 2fc^''fA;^,n7l-# 1 3W2-:><?)^''fAX0 7 Hz 

D p c H^^/jf jj) ^' t (i^iT \^hM>-^\±. :¥m.mmm[z 

\WS:^mm'\±. I15(c^tJ;pfc, ium'i 0 1 

\±. mv~uzii\\xmRti>^'iJ^xu-y]-i. w 

yV~Mzii\\xm\^^^i^ti=^^-^f} I SCPic^-:5%^ 
[0075] ftfiifltlfcii, 7 V-A ( n - 3 ) T«$ 

ixk'^mm:)) I s c p icSoa^T7 v-i. ( I) - 2 ) -e 

ii!tf;Sil/^^''fAXn7h--^^^gSiu (n- 

2 ) flllje$^l?t^S^m^ I SCPi■cS■C'V^T7^-A 
( n-- 1 ) T')MjK$^t|.^''f AXn7 

fzkm. yV~A ( n-3 ) TilfJjeS^Tii^'f AXn 
7 h# 1 2(?)=F^fm^i3it/^''f i^xn 7 b# 1 3<?)^ 

'?m.-mmmm\ii±h'^£hi^ii\±. 7v-a (n- 

2) T'{4. ^''fi>,xn7l~#12t^''fAxn7h#l 
^m-n-mrnKt. ioT, (n-2) T 

®5S7-n7r'fMei§a!l 04iclE{SSiutJ4ffi5i 
3i7'Q 7 T-^ /Wi. lS151ji7"n 7 7 '^ yw* 1 2 1 IJIl 



g5i7"n7T'f;k#l 3i;SrffiJaLT2!ijlS?fi$^ll.. 
I^i^ic. 71^-7. (n-2) Ttlll^g$^^^t^''^i^xn7 
1 2(?)Tf$m:fj;!)?PigfiS*ait'5ri3 . AX 07 h 
# 1 Scn'^l^'mimmXkk-^jiti^^ii. 7V-A 
( n- 1 ) X'\±. ^4 ixXn-y b# 1 3 Wj^A^illtK^n 
J:-:.T. 7V- A (n-1 ) Ttt. 3iJi7-a7T'f 
Maif Si! 1 0 4 iciafi $ tW-li515£7'n 7 r . 
fiM)iSVnVT'f;l'# 1 S^mLXlMm^K 

•t2.1§^{4. 71^-^ (n-l ) •f^^iitSilfi'ligJ^V' 
n7r'f;k#l 3^T'&CTLT^S!i (=FJ^flL) ^ixtz 

[0 076] 55:^3. i^yv~Mz^\\xWiK-thS'iJ^ 
Xn7 hr. mf7V-i.fci3ViT!llte$^l^:T}!^^S^) 1 
^CP^zm-^^^xmH-fh^lt. JDSfl 1 IT'COSIliJ 

f^tti:imij'T^m:b 1 s c p Sraiflitts - h'/n-t ^ 

t t'<1^ ^ . J; o T . '^i0[iu(cTr$m^ & mX'^ I 

?a7 v-ATm^ii^tT-fj-m 

:>]icS^\>Tia7V-A<o^''f A;^a7 hSrjaifj^r^ i 

[0077] icoi 0 iz. :^mmmmizm^\Em 

mmnt. ^(o^ a 7 h \zmmmm''''U 
hixfii\^fz^. mmmm 1 comm¥:>n^^t t h 

[ 0 0 7 8 ] @ ^miom^mizmmmMH 
xm^^-^tt:^~ti'yhi:mm-?>tiib. m<^misinm 
mtmiz. mm!/mizm^j^'<xcon:^-.i'4 ^y-^- 

[00 79]$ hiz. Ti^:^(0±-&^lzi: -^xum 
ff;)jl?2Tc?)fi#&-^tjxn 7 yx:hhfi'^'^tAm-fhfz 

mmwmx(r)mi^t3^A-i^xuv yrm-f^z. 

[ 0 0 s 0 ] m%WivmA ) ^mmmmim 

[0081] I16i4, =^i^H)}<?)SgJfeto}gffi4 fcfS&Sfi 

mt. mmm.uzm^^^^ mi) ic, 



(SJl 1) )03-124845 (P2003-1 24S45A) 



mm 1 icfii>gfi^t£ (n 1 ) tm~c^m^m~m 

[ 0 0 S 2 ] >-7 m'l^^ 1 0 Sicj; o TW5g$it/^^$ 

\mm¥mmo i fcA:!j^^ it^. ft^sit^'iTegiis o i 

ii, >-7 h^^J?g^ 1 0 8^)^ibX)}^i^?• S 7 yT'/k 

[0083] mm'mma. m!&::i~]'mco 

[ 0 0 84 ] it. ^i)i;ia:j-Hftiico §7 Krv^/l' 

^ 1 0 Sick oTMJt^ii/^^ 7 1'T y :/;i'i'7 h-^^fC 

Pt^ 7 J^Ty/y^i^^ l-^trJ'-r J*;?.n7 hlz-^tivm 

WCm^> 3 0 1 ii, 5>7 1 0 S ic j; oTH'-'l5t$ 

7 Hry7>i^7 J^xu'v hic^iii 

[ 0 0 s 5 ] , --&{tt;{iS3 - FM'lc^ 7 1'T yT'yi' 
Sji i 0 s iei 'j-cftlig^^i-t ^ 7 vryy'iUi^y h 

7 F r y 7>i'7 1~ y/" ^> , h^'J - 1 

I., ftW^itii, titm. ^^7Kry7'/i'j'7hfc 

^ilitSi! 1 0 SicJ; -:.Tt5IS$ ii/i § 7 h'7'y7';l'i'7 h 

tk) -e^T-, fi-^WllSSPSo Hi. s^7h¥'l 
1 0 s K i xm^-^ Jt $ 7 F r y 7Vi.s^ 7 h <?) 

H:) m't^^-S), -^S'X >'7h¥il5e^l 0 8fCj;-:.T 
Wt^^lS: S 7 YTyylViy 7 h(0®>J- -f AXO 7 1- 
fc-^t^i2.fi^(0|!:fct-&. =5:^5- #$7FTy7'/l'i' 

(4. m^ummm^- )<o^'-/j^(,mmcmmKx'^^ 

A;^^n7 H^HiS^il/ilt^ 

<om (m^~m) -mui 0 1 izAf)^ivh, 
[0086] mmmi' -f Axn 7 ]' ic^^ii^ ge 

ic i 13 ^461E}@ tTV^S . S 1 -/ h icta 



T\ jgtrai 0 1 ii, fs-taw5ggs3 0 1 izx^xm 
■■^ixfc\m(ow im^~m) -jf^f-mmixwi^ 
^mcomm (w:m^~m) 
uvhi. mcomm^x^m^■i■^t^^'iJ^:^^7]- 
bixmm?>, mmizii. m^mmmonzx 

Lx^Mmmcomm mm-rm mm 

X-m(:>ixti.^:W 1 JiLLic>Dr-&^''f AXn 7 bSrilfit 

[0087] mz. :\mm(rimBmi^mmx-m 

ai> -f 7 hto ilUK::^ i t>'^l;tl3i5£7n:i 7 r 
jUomiimz-^^^X . !17ioTx1-ll*ffli,^T&^>tc 

[0088] JilacoJ;3fc. Jtfci{i^''fiv7.n7h# 
1 2fc:J''f Jx;:?.nv h# 1 3«2o<?)^''^ Jx7sn7 fic 

D p c H-m >} iT tiiT ^mmcommiz 
iummmx'it. miiz^^i^oiz. mmi 0 1 

7 u-Aiza^nm (>iitimcom)imx<om-^fn 

[0089] SfWjidi. 7 V- A ( n - 3 ) tiltf^J, 

giT 7 U-A ( n - 2 ) X'\mK^ili>i'^ AXn 7 
^^il. VV-A (n-2) t'«i6/bnitfliJ(0«|)jF] 
^Tc7)ri-^<7)K!C(f£|i5!3-m) ic^^viT7V-A 
( n- 1 ) T'il!i«$^T,&^"f A7~D7 
Jttxif. 7V-A (n-3) •ejKi6/',il?tW^ilj^ 

mcomm WM^~m) *\ ^'rAxn7i'# 

1 2 t'ii 1 ^' -f i^ X n 7 h # 1 3 1'{4 0 T'S. i^i^ 
ii. 7V-A (n-2 ) Tii. ^''fix7.n7 h#l 2c0 
J:-9T. 7V-A (n-2) Xii. m 
S7*n 7^-1 /HafSSii 1 0 4 icMg$^i?t^t7ll^7'n 
7 7 ^W4. lS>I}S{!£7-n 7 7 1 2 5: fijffl UT 1 
MlS^f^^I^., miz. 7V-A (n-2) T'^iJi^'b^l 

J^xu y h # 1 2 T14 1 1\ ^' AXc? 7 F # 1 3 Tti 
1 1«-?>^^^{4. 7V-ix ( n- 1) ^'-f A7.n 

7 ?~ # 1 2 1 ixx u 7 h # 1 3(nmn-}}^'m{^ix 

i-^T. 7V-A (n- 1 ) X'\i. \W&y'uyr4 
}Vm^, 1 0 4 iciate $ ^T/c^fc;i)SS7"n yrAMt. 
Wmmr^ yr'iJVtl2h f@a>l)i5!E7'n yr4lV^ 

\3tmmLX2mmv^iih, -ett, 71^-^11 

<?)^''f A;^a7 h# 1 3$-^ISItl.J^^i4. 7^-^ 
(n- 1) Tl5'i>^t|.ii>i'ME7"n7r-f;l'# 1 3^T' 

i^ffl(,^-CAV.^''f ^ym^iHiU. -eeol^saUfcL^t/'* 

xtS'^f ^yymmhxm^t?>. 

[0090] icT) J: 3 ic. •^mmmmei{^h'^mm 



(a2) ) 0 3- 12484 5 (P20 0 3-1 24 84 5A) 
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